OBJECTIVES: This study estimated the prevalences of overweight and obesity in American Indian children and adolescents attending schools in the Aberdeen area Indian Health Service (including SD, ND, IA, NE). METHODS: Stature and weight were measured for 12 559 children aged 5 ± 17 y and prevalences of overweight and obesity were determined relative to gender and age-speci®c national reference data for the body mass index (BMI). Those with BMI b 85th percentile were considered overweight and those with BMI b 95th percentile were considered obese. RESULTS: Age-adjusted prevalences of overweight were 39.1% and 38.0% for males and females, respectively, and corresponding age-adjusted prevalences for obesity were 22.0% and 18.0%, respectively. There were few regular changes in prevalences of overweight across ages for either gender, or for obesity in females. Prevalences of obesity in males increased systematically with age and exceed prevalences in females at many ages. CONCLUSIONS: Overweight and obesity based on elevated BMI are highly prevalent among American Indian youth. Even at the youngest school ages, overweight is more than twice as likely as national patterns and obesity is more than three times as prevalent. Primary prevention must begin very early among these children.
Introduction
The health and nutritional status of American Indian children have changed drastically over the past 30 years. Prior to the 1970s, low weight-for-height and dietary de®ciencies were major health issues. 1 ± 4 Through concerted public health interventions, the problem of undernutrition was largely eliminated. 2, 5 Now, a generation later, obesity in American Indian children has emerged as a major health threat. 5, 6 Because obesity is a major risk factor for cardiovascular disease (CVD) and type 2 diabetes ± chronic diseases which are the leading causes of mortality and morbidity among American Indian adults today, the rise in obesity has serious implications for the health of American Indian populations and future health risks for the children. 6, 7 The magnitude of obesity in American Indians is not well understood or documented. American Indians are not represented in most national health and nutrition surveys. Studies to date on obesity prevalence, have generally been based on limited population surveys of speci®c tribes, often with small sample sizes. 4, 6, 7 Thus, there is a need for more comprehensive and timely studies on obesity prevalence among American Indians. This paper presents data concerning the current prevalence of overweight and obesity among American Indian school children in the Aberdeen Area Indian Health Service (IHS). The Aberdeen Area includes 18 tribes in North Dakota, South Dakota, Nebraska and Iowa. To our knowledge, this is the largest study undertaken on obesity prevalence in American Indian youth.
Methods
The sampling frame was all children attending primary and secondary schools with at least 50% of enrolled children identi®ed as American Indian ethnicity, and located on or near the Indian reservations included in the Aberdeen Area IHS. This de®nition includes 62 schools af®liated with 16 tribes. All attending students willing to participate were measured. Informed parental consent was obtained, according to individual school policies. In some schools, measurements were incorporated into regular health screening activities. Data were successfully collected on 13 810 students at 58 schools (94%). The present report describes results from 12 559 children aged 5 ± 17 y, who identi®ed themselves or were identi®ed by teachers, as American Indian, and who had complete data for age, gender, stature and weight. Data were restricted to this age range, to maintain adequate samples within whole-year age groups. Dates of birth were obtained from school records.
All measurements of stature and weight were made during the academic year 1995 ± 1996. Children were measured by seven individuals who were standardized and followed an established protocol. Weights were taken using electronic Seca scales (Seca Corporation, Columbia, Maryland), which were regularly calibrated and statures were measured using a Ross Accustat stadiometer (Ross Laboratories, Columbia, Ohio). 8 Data were entered into the Epi Info software program, 9 body mass index (BMI) was calculated as weight (kg) divided by stature (m) squared, and prevalences of overweight and obesity were determined relative to the gender-and age-speci®c national reference data from the Second National Health and Nutrition Examination Survey (NHANES II). 10 Children with BMI b 85th percentile for age were considered overweight and those with BMI b 95th percentile for age were considered obese.
Prevalences of overweight and 95% con®dence intervals (95% CI) were estimated for gender-and age-speci®c groups, using conventional statistical methods. Age-adjusted prevalences were estimated assuming uniform distributions of children across age groups. Risk ratios for overweight and obesity were estimated using the observed prevalences within gender-age groups, relative to the expected frequencies in the reference data. Age-speci®c risk ratios were smoothed across age groups for each gender, using a resistant, non-linear smoother`4325H, twice'.
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Results
Age-and gender-speci®c prevalences of overweight and obesity are presented in Table 1 , with accompanying sample sizes, 95% CI and age-adjusted estimates. In general, prevalences of overweight do not markedly differ by age or gender, and age-adjusted prevalences are 39.1% and 38.0% for males and females, respectively. Prevalences of obesity in females¯uctuate by about 15 ± 20% at most ages, and the age-adjusted prevalence is 18.0% (95% CI, 17.0, 19.0). For males, prevalences of obesity generally increase with the age, reaching approximately 26% at the age of 17 y. In general, age-speci®c prevalences of obesity in males exceed those in females, and this is re¯ected in the age-adjusted value, 22.0% (95% CI, 21.0, 23.0), which exceeds the con®dence intervals for prevalence in females.
The age-related patterns and the relative magnitude of overweight and obesity can be appreciated better from Figure 1 , which presents the age-speci®c prevalences for overweight and obesity in terms of smoothed risk ratios, relative to the NHANES II reference data. For both males and females, prevalence of overweight is about 2.5 times that expected from the reference data (15%), with little change across age. Risk ratios for obesity in American Indian females are approximately three times that expected from the reference data throughout the age range (5%), while risk ratios for boys increase systematically from 3.2 at the age of 5 y to approximately 5 times the expected prevalence at the ages of 16 y and 17 y. 
Discussion
These ®ndings demonstrate that a high proportion of American Indian children are overweight. Overall, the prevalence of youth with BMIs greater than the 85th percentile was 38.6% (gender-and age-adjusted), and the corresponding prevalence with BMIs greater than the 95th percentile was 20.0%. The problem of overweight affects children of all ages, but appears to begin early in childhood. At the age of 5 y, risk ratios for American Indian children in the Aberdeen area already exceeded 2.0 and 3.0 for overweight and obesity, respectively. Other studies also have shown high rates of overweight in American Indian youth. In 1990, a national survey on weight status of 9464 American Indian school children (ages 5 ± 18 y) living on or near reservations, was conducted. 5 Overall, 39% of American Indian children were overweight (BMIs above the 85th percentile using NHANES II reference data), a prevalence very similar to the current survey. These and other studies 6 con®rm that overweight is an important public health problem for both genders and all school-age groups of American Indians. 4, 6 
Conclusion
Limitations of the study need to be considered. While this study population is large, it is unknown whether school attendance or willingness to participate are random with respect to weight status of children. Our de®nition of overweight and obesity are based on BMI, which (although a valid indicator) classi®es children based on body mass rather than body composition. 12, 13 Nevertheless, the striking excess frequencies at the extremes of the BMI distribution for the US population, make it very likely that our de®nition identi®ed those with the greatest proportion of body fat.
